Genetic relatedness between mother and newborn strains were assessed by pulse 1 0 8 field gel electrophoresis (PFGE) and spa typing. Maternal strain acquisition by 1 0 9 the newborn was defined as acquisition of a S. aureus strain that was identical 1 1 0 (by PFGE or spa typing) to his/her mother's strain. PFGE was done following the European HARMONY protocol (14). Briefly, 1 1 2 digested DNA with SmaI was electrophoresed in 1% agarose gels for 21 hours 1 1 3 with a ramped pulse time of 5 to 40 seconds using a CHEF DRII system (Bio-1 1 4
Rad Laboratories), using S. aureus NCTC 8325 as a reference. Genetic identity 1 1 5 between strains was defined according to Tenover (15). At least one strain from each pulsotype, and any strain where PFGE result was 1 1 7 not available were Spa typed. Spa typing was performed by purifying the PCR Ridom Spa Server (16) . Genetic relatedness of strains was evaluated based on 1 2 6 spa repeat patterns using the Tree and Network Inference module of 1 2 7 Bionumerics Seven. Carriage patterns and definitions. Transient carrier mothers were defined as 1 2 9 individuals who were colonized with S. aureus in less than 33% of available 1 3 0 screenings. Persistent carrier mothers were defined as mothers who were 1 3 1 colonized with S. aureus in at least 67% of the screenings available. Since most 1 3 2 of the newborns acquired S. aureus within the first two months of life, using the 1 3 3 above definitions would define many of the infants as persistent carriers, including those who only carried S. aureus for 2-3 months but were lost to 1 3 5 follow up before the end of the year. We therefore used a more stringent 1 3 6 definition for infant carriage: Persistent carriage of infants was defined as S. Variables that were found to be associated with persistent infant carriage 1 5 3 (p<0.2) in the univariate analysis were included in the multiple logistic 1 5 4 regression model. To determine the predictors for S. aureus carriage each month during the 1 5 6 follow-up period, the altering demographic and clinical factors that 1 5 7 independently predict S. aureus carriage in the following month were assessed. carriage status in the preceding month, DCC attendance in the preceding month, 1 6 0 antibiotic use in the preceding month, breastfeeding in the preceding month, and Of all women approached, approximately 30% agreed to participate and take 1 6 8 part in the monthly visits for the full year of follow-up. They were screened and 1 6 9 signed an informed consent. Of the 671 women who were recruited, 136 were 1 7 0 carriers of S. aureus in the nose or vagina at recruitment and were enrolled and isolates were detected, 786 from the children and 1101 from the mothers. Of the planned 12 monthly follow-up visits, 121 out of the 130 (93.1%) mother- consumed at least two regimens and 15 children (11.4%) consumed more than 3 1 9 0 regimens during the follow up period. Nearly all of the children (n=125; 94.7%) 1 9 1 had at least one episode of upper respiratory tract infection and 100 (75.8%) 1 9 2 children visited their primary care physician more than twice during the year for 1 9 3 non-routine vaccination visits. 12 (9.1%) children were hospitalized during the 1 9 4
year ( Table 1) . Altogether, 119 clones were detected in 1887 bacterial isolates isolated from the 1 9 8 130 dyads over the course of the year. CC30 was the most frequently carried 1 9 9 clonal complex in our sample, based on identification and grouping of spa typed 2 0 0 strains. It was isolated 134 times; 9 different strains belonging to CC30 were 2 0 1 isolated from the noses of 23 dyads. t3243 (CC22) was the most frequently 2 0 2 isolated single strain, as it was carried by 10 dyads ( Table 2) . No clonal 2 0 3 complex was found to be carried more commonly by persistent carriers than by them carried the same strain in both sites. 57 women carried S. aureus in at 2 1 0 least one site at both recruitment and immediately surrounding labor. In 54 2 1 1 cases (91.2%), the same strain was carried during gestation and labor, regardless Most of the participating women were defined as persistent carriers (n=70, 2 1 4 53.9%), while nearly a quarter were transient carriers (n= 32, 24.6%) and for an 2 1 5 additional 28 women it was difficult to determine the pattern of carriage since 2 1 6 they were carriers approximately 50% of the time (Table 3) . Of the 70 2 1 7 persistent carrier women, 49 (70%) carried a single strain along all screenings 2 1 8
during the year, as defined by PFGE or spa type, while 21 (30%) women carried 2 1 9 a second strain at some point during the year. Nine of these women carried the 2 2 0 secondary strain for only a month or two, after which the primary strain was 2 2 1 again detected, while six women exchanged their initial strain with a second 2 2 2 strain that was carried for most of the follow-up visits, and four women 2 2 3 replaced their primary strain with a second strain that was carried for an 2 2 4 extended period. (Figure 1a) . No relationship was found between the length of 2 2 5 carriage of a transient strain and its genetic relatedness to the persistent strain. Of the women defined as transient carriers (n=32) time, rectal carriage prevalence decreased and the nose became the predominant 2 4 0 site. (Figure 2) . Over half of the infants (67) Of the 22 children that acquired S. aureus in the nose or rectum in the first days of life for whom strain data was available, 15 (68.2%) acquired the maternal 2 4 6 strain ( Table 3) . On the 1 st month visit, 61.8% (n= 76) of infants were S. aureus 2 4 7 carriers, 52 (72.2%) of them carried the maternal strain at this point. were methicillin resistant (MRSA). Two infants acquired non-maternal MRSA 2 5 0 strains surrounding birth, during their stay in the hospital, but both replaced 2 5 1 their strains in the next month, one with the maternal strain, and one with a 2 5 2 different, unrelated strain. Four patterns of carriage could be identified in the infants; (1) Persistent carriers 2 5 4 (n=17, 13%), those who carried S. aureus at least 66% of screenings, but also at 2 5 5 least 50% of the screenings in the 2 nd half of the year, (2) Never carriers, infants 2 5 6 who did not acquire S. aureus during the whole study period (n= 9, 7%), despite of undetermined pattern (n=51, 38%) who did not meet the criteria for any of 2 6 0 the above carriage patterns ( Table 3) . Most persistent carrier infants carried a single strain over the course of the year, 2 6 2 similar to the observation in the mother population. Over 70% (12/17) of these 2 6 3 infants persistently carried the maternal strain (Figure 4a) , while 5 (29.4%) 2 6 4 carried a strain that was different than the strain isolated from their mother. In 2 6 5 4/5 of these cases, the mother never carried the infant's persistent strain. Of the nine infants who were never carriers, three had a persistent carrier The most common pattern observed among mothers and infants was that in 2 7 2 which the primary maternal strain was carried by both the mother and infant 2 7 3 (n=76, 58%). In 28 cases (21.5%), the infant did not acquire the maternal strain No difference was observed between the number of strains carried by the 2 7 6 mother and baby throughout the year. (Table 3) . Most mother-infant dyads 2 7 7 (85%) shared a strain at least once during the year. Having a persistent mother was more common among persistent carrier infants 2 7 9 (58.8%), compared to transient carrier infants (49.1%) or to never carrier infants 2 8 0 (33.3%). Yet, having a persistent mother was not an independent predictor for 2 8 1 infant carriage persistence, in a univariate analysis (p=0.38). The significant independent predictors for carriage in any given month were 2 8 5 age, carriage of S. aureus in the previous month as well as maternal carriage in 2 8 6 the previous month (Table 4 ).
8 7
The major independent predictor for an infant to be a persistent carrier, was 2 8 8 early acquisition of S. aureus, before the age of 2 months ( Table 5 ). Furthermore, when assessing the association between the time of first S. aureus 2 9 0 acquisition and the duration of carriage, we observed that the time of first 2 9 1 acquisition predicts the duration of the carriage; The earlier the first acquisition, 3.68 ( +/-2.42) months (ranging from 1-12 months, median: 3), all of the 2 9 5 children that acquired the first strain after the age of 4 months, had very short-2 9 6 lived carriage (range: 1-4 months, median :1) . and skin infections were included in the univariate analysis but were not found 3 0 1
to be significant and were not included in the multivariate analysis. In this study, we followed maternal and infant S. aureus carriage throughout the 3 0 6
first year of life. We found that most infants (93%) acquired S. aureus sometime studies, we observed strain persistence in our healthy adult population, (12, 17) . MRSA was not isolated from any mother at any point throughout the year. This is consistent with data from Israel, where community-acquired MRSA is not The role of the pathogen in determining the carriage pattern has been previously 3 5 6
studied. No association between specific clones and carriage pattern was found 3 5 7
by Muthukrishnan et al (13) . Similarly, we did not find any correlation between 3 5 8 specific strains (as determined by spa type) and carriage pattern in our 3 5 9
population. Furthermore, we assessed whether among individuals that carried a 3 6 0 secondary strain, the duration of carriage of the secondary strain would depend 3 6 1 on the genetic relatedness to the primary strain, but did not find any statistically tolerogenic immune response to their own strain (25) and it is known that host- S. aureus, though long-term follow-up into late childhood or even adulthood are indicates amount of infants whose acquisition vs duration intersect at that point. Green strain indicates the main strain carried by the mother. Blue indicates the secondary strain carried by the mother. Yellow and red indicate third and fourth strains carried, when applicable. Grey indicates a missed screen or unidentified strain. CC30 27 (20.5%) t012 (9), t018 (5), t021 (5), t233 (2), singletons (5) CC22 19 (14.3%) t3243 (10), t223 (5), t005 (2), singletons (2) CC398 14 (10.6%) t6605 (5), t1149 (4), t937 (3), t571 (2) CC45 13 (9.8%) t630 (4), singletons (8) CC8 12 (9.1%) t701(5), t008 (3), singletons (4) CC1 11 (8.3%) t189 (5), t127 (4), singletons (2) CC5 7 (5.3%) t002 (3), t111 (2), singletons (2) CC15 4 (3%) t084 (3), t228 (1) CC9 4 (3%) t209 (3), t099 (1) CC72 4 (3%) t148 (4) CC7 4 (3%) t091 (2), singletons (2) CC20 3 (2.2%) t164 (2), t731 (1) Other t12793 (2), t1445 (4), t1451 (2), t1458 (3), t14581 (2), t2325 (3), t267 (3), t3454
(10), t377 (2), t493 (3), t7234 (2), t364 (2), t773 (5), singletons (74) 
